(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
15 November 2001 (15.11.2001) 




PCT 



]| I 111] II llil I 1111:11 II llllll II III 

(10) International Publication Number 

WO 01/86304 A2 



(51) International Patent Classification": G01N 33/68 

(21) International Application Number: PCT/KPOl/046% 

(22) International Filing Date: 26 April 2(K)1 (26. 04. 200 1 ) 

(25) Filing Language: linglish 

(26) Publication Language: Hnglish 



(30) Priority Data: 

00 1 09063. X 
2001A000813 



2X April 2(>00(2K.04.20(XM MY 
13 April 2001 (13.04.20011 IT 



(71) Applicants (for all designated States except US}: BAYER 
AKTIENCESELLSCHAFT |DIs/DIi|: 51368 Ijcv- 
erkusen (DM). BAYER CORPORATION [I S/USj, 100 
Bayer Road, Pittsburgh, PA 15205 (US). 



51373 Ijcvcrkuscn (DI:). HENNIC, Cuido \DMJDM\: 
Wiedcnhofstr. 46. 47798 Krcicld (DI:). BURCHARDT, 
Elmar-Reinhold Oorlsir. 28, 58239 Schwcnc 

(Dl;>. ARTHUR, Michael, J. |GB/GB|; Slab Farm. 
Slab Lane, West Wei low, Hampshire SOS I ft BY (GB). 
BURT, Alastair, D. |GB/GB|: The Gables, 1-airmoor 
Morphet, Northumberland NM 613 JL (GB). PINZANI, 
Massimo |IT/IT|; Via Siefano Ussi 54. ]-5(X)18 Scandicci 
(IT). SCHUPPAN, Detlef [ Dli/Dl:]; Baum/ril 2, 91088 
Bubenreuth (I)H>. 

(74) Common Representative: BAYER AKTIENCE- 
SELLSCHAFT; 51368 U>verkusen (DM). 

(81) Designated States (national): All. CA, JP, US. 

(84) Designated States (regional): Huropean patent (AT. Bli. 
CI I, CY. DM. OK, MS. M\. MR. GB. Gk. IH. II, I.U, M(\ 
NK, PT. SI:, TR). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): VOLKER, Michael 
[01701:1: Morgengraben 2, 51061 Koln (DM). BECK A 
Michael |Dli/DI<|: hrlenweg 5. 59409 Hnse (Dli) 
KROLL, Werner |l)I</Dli|: Pfaflenberger Weg 310. 
42659 Solingcn (OH). KNORR, Andreas [I)Ii/Dli] 
Trillscr Grabcn 10. 40699 Hrkrath (OI«). UNCER. 
Sylvia \DMJDM\: l-ischcrgasse 2, 691 17 Heidelberg (01 
G EHRMANN, Mathias |Dli/DI;|; Ahe Landstr. 140. 



Published: 

without international search report and to be republished 
upon receipt of that report 

entirely in electronic form (except for this front page) and 
available upon request from the International Bureau 

For mo-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



< 

o 

00 



(54) Title: ASSIiSSMHNT OI I.IVHR HHROSIS SCORING WITH SliRl'M MARKIiR ALGORITHMS 



WO 01/86304 




PCT/EP0 1/046% 



Assessment of Liver Fibrosis Scoring with Serum Marker Algorithms 

Progressive fibrotic diseases of the liver are a major cause of morbidity and mortality 
throughout the world. Recent scientific advances demonstrate that the pathogenic 
5 process of fibrosis in liver is critically dependent on proliferation and activation of 
hepatic stellate cells (also called lipocytes, fat-storing or Ito cells) which synthesize 
and secrete excess extracellular matrix proteins (1). Moreover it is evident that this 
process is common to liver disease of all aetiologies. Of particular importance are 
chronic viral hepatitis B and C and alcoholic liver disease as well as autoimmune and 
10 genetic liver diseases, all of which lead to clinical problems via the common final 
pathway of progressive liver fibrosis, with the eventual development of cirrhosis. 

An important concept is the distinction between hepatic fibrosis and cirrhosis. He- 
patic fibrosis is a reversible accumulation of extracellular matrix in response to 
15 chronic injury in which nodules have not yet developed, whereas cirrhosis implies an 
irreversible process, in which thick bands of matrix fully encircle the parenchyma, 
forming nodules. Consequently, any therapy must be directed towards patients with 
reversible disease (fibrosis), which will require early identification and monitoring of 
those at risk (2). 

20 

Severity and progression of liver fibrosis are difficult to assess, with liver biopsy 
currently remaining the most reliable clinical method. The qualitative evaluation of 
hepatic fibrosis by biopsies is limited by interobserver variability. Biopsies are 
clearly inadequate for the early clinical phase of drug development, where there is an 

25 imperative to employ less invasive methods that identify effective compounds within 
a commercially acceptable time frame, usually measured in weeks to a maximum of 
three months of experimental therapeutic exposure. Further disadvantages are the low 
diagnostic specificity and the risk of bleeding. Therefore there is a need for surrogate 
markers of liver fibrosis. Serum tests allow a non-invasive assessment of fibrogenesis 

30 and fibrolysis in the liver and can be done repeatedly and at short time intervals (3). 
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(fibrogenesis) and extracellular matrix degradation (fibrolysis) reflect the amount of 
extracellular matrix present, the degree of fibrosis or the ongoing process of archi- 
tectural change of the liver (4). 

5 The cuirent state of the art in measuring surrogate markers of liver fibrosis is poorly 
developed. Previous studies have suggested that serum levels of extracellular matrix 
proteins (or their cleavage fragments) may be used to assess the severity and progres- 
sion of liver fibrosis (4.5, US 5 316 914, EP 0 283 779). Different serum markers 
have been investigated and correlations with liver biopsies and and severity of liver 
1 0 diseases have been found (6). 

Some of the makers used for the assessment of liver fibrosis are PIuivP, Laminin, 
Hyaluronan, Collagen IV, TIMP-1, Tenascin, MMP-2 and Fibronectin. Markers are 
measured and their capability to assess liver fibrosis has been shown. Nevertheless, 
15 the diagnostic values of each single marker is not accurate and specific to assess 
fibrosis scores. 

Therefore combinations of markers are discussed to increase the diagnostic value the 
simple biological index PGA combining prothrombin time (PT), serum gamma- 

20 glutamyl transpeptidase (GGT) and apolipoprotein Al (Apo Al) and the index 
PGAA which includes alpha-2-macroglobulin (A 2 M) to the PGA index have been 
described for the diagnosis of alcoholic liver disease in drinkers (7,8). Although the 
PGA and PGAA index have been combined with single serum markers (9, 10) serum 
markers have not been used for establishing algorithms for the assessment of liver 

25 diseases. 

In this invention serum markers of the extracellular matrix are assembled together in 
a panel leading to a set of markers whose measurement will enable the calculation of 
an algorithm and the use of such a derived algorithm for the prediction of liver fibro- 
30 sis histological score. For this purpose discriminant function analysis is used to de- 
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3 



rithms are derived from the set of markers N-terminal procollagen III propeptide 
(PIIINP), Collagen IV, Collagen VI, Tenascin, Laminin, Hyaluronan, MMP-2, 
TIMP-1 and MMP-9/TIMP-1 complex. 

5 Generally, all new techniques have to be validated against existing standard tech- 
niques, provided there are any. The current "gold-standard" to assess fibrosis in the 
liver is the liver biopsy. With the biopsy, some randomly taken tissue out of the liver 
is cut into slices which become examined by an expert using a microscope. There are 
a lot of problems associated with liver biopsies inducing some uncertainty: distribu- 

1 0 tion of fibrosis in the liver (clustered fibrosis and the needle might have hit regions of 
the liver not affected by fibrosis), failed sample preparation (e.g. not enough tissue 
material), and pathologist's individuality and preferences (individual assessments). 
Furthermore, the fibrotic state of the liver is usually described using scores and there 
are a lot of different, possibly incompatible scoring systems (e.g. Scheuer Score, 

1 5 Ishak Scores, etc.). 

For example, in a study with 24 patients, two independent pathologists had to score 
the same biopsy samples for each patient at two different time-points using two dif- 
ferent scoring systems. The number of assessments where the two pathologists came 
20 to identical results ranged from only 36% to 46%. 

The new technique is based on measuring serum parameters, which are directly asso- 
ciated with the fibrotic process, and combining them on a mathematical level 
yielding a fixed assessment procedure. 

25 

In order to validate the new technique the "gold-standard" is not the best but the only 
mean, since a priori both methods do not investigate comparable endpoints: whereas 
the serum parameters characterize dynamic processes, the biopsy characterizes the 
fibrotic manifestation at a fixed time-point. There may be a highly active fibrotic 
30 process in the liver although fibrotic tissue has not yet been developed. In contrast, 
there may be large clusters of fibrotic tissue in the liver but the fibrotic activity 
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Although, some mathematical functions of serum parameters yielded statistically 
significant different mean values in different biopsy score stages. Discriminant 
analyses using the "gold-standard" were chosen in order to investigate the diagnostic 
5 power of those mathematical functions of serum parameters. 

Determination of concentrations of serum markers and subsequent calculation of an 
algorithm can also be used to make decisions whether or not a biopsy has to be taken 
and whether treatment should be started or continued or stopped. Therefore 
10 assignment of patients into a group of biopsy scores without taken a biopsy is 
advantageous. Categorization of patients into groups, e.g. mild versus serious 
fibrosis, by using algorithms is a benefit of the invention described. 

Description of the immunoassays 

15 

The markers N-terminal procollagen HI propeptide (PIIINP), Collagen IV, Collagen 
VI, Tenascin, Laminin, Hyaluronan, MMP-2, TIMP-1 and MMP-9/TIMIM complex 
are used for algorithms. 

20 The markers are measured by making use of sandwich immunoassays. The immuno- 
assays of the invention comprises reaction of two antibodies with human fluid 
samples, wherein the capture antibody specifically binds to one epitope of the 
marker. The second antibody of different epitope specificity is used to detect this 
complex. Preferably the antibodies are monoclonal antibodies and both antibodies of 

25 said two antibodies of the assay specifically bind to the protein. 

Antibody or other similar term used herein includes a whole immunoglobulin either 
monoclonal or polyclonal as well as antigenic fragments or immunoreactive frag- 
ments which specifically bind to the marker, including Fab, Fab\ F(aV)2 and F(v). 
30 Antibody includes also binding-proteins, especially Hyaluronic acid binding protein 
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The human fluid samples used in the assays of the invention can be any samples that 
contain the markers, e.g. blood, serum, plasma, urine, sputum or broncho alveolar 
lavage (BAL). Typically a serum or plasma sample is employed. 

5 Antibodies of the invention can be prepared by techniques generally known in the 
art, and are typically generated to a sample of the markers. 

The second antibody is conjugated to a detector group, e.g. alkaline phosphatase, 
horseradish peroxidase, or a fluorescence dye. Conjugates are prepared by techniques 
1 0 generally known in the art. 

Concentration of the markers in human fluids are measured and algorithms calculated 
to assess the degree of fibrosis. 

1 5 Statistical Background 

Discriminant function analysis is used to determine which variables discriminate 
between two or more naturally occurring groups. Computationally, it is very similar 
to analysis of variance. The basic idea underlying discriminant function analysis is to 

20 determine whether groups differ with regard to the mean of a variable, and then to 
use that variable to predict group membership (e.g., of new cases). Stated in this 
manner, the discriminant function problem can be rephrased as a one-way analysis of 
variance (ANOVA) problem. Specifically, one can ask whether or not two or more 
groups are significantly different from each other with respect to the mean of a par- 

25 ticular variable. If the means for a variable are significantly different in different 
groups, then we can say that this variable discriminates between the groups. In the 
case of a single variable, the final significance test of whether or not a variable dis- 
criminates between groups is the F test. F is essentially computed as the ratio of the 
between-groups variance in the data over the pooled (average) within-group variance. 

30 If the between-group variance is significantly larger then there must be significant 
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Usually, one includes several variables in a study in order to see which one(s) con- 
tribute to the discrimination between groups. In that case, we have a matrix of total 
variances and co-variances; likewise, we have a matrix of pooled within-group vari- 
5 ances and co-variances. We can compare those two matrices via multivariate F tests 
in order to determined whether or not there are any significant differences (with re- 
gard to all variables) between groups. This procedure is identical to multivariate 
analysis of variance or MANOVA. As in MANOVA, one could first perform the 
multivariate test, and, if statistically significant, proceed to see which of the variables 
10 have significantly different means across the groups. Thus, even though the compu- 
tations with multiple variables are more complex, the principal reasoning still ap- 
plies, namely, that we are looking for variables that discriminate between groups, as 
evident in observed mean differences. 

15 For a set of observations containing one or more quantitative variables and a classifi- 
cation variable defining groups of observations, the discrimination procedure devel- 
ops a discriminant criterion to classify each observation into one of the groups. Post 
hoc predicting of what has happened in the past is not that difficult. It is not uncom- 
mon to obtain very good classification if one uses the same cases from which the 

20 discriminant criterion was computed. In order to get an idea of how well the current 
discriminant criterion "performs", one must classify (a priori) different cases, that is, 
cases that were not used to estimate the discriminant criterion. Only the classification 
of new cases allows us to assess the predictive validity of the discriminant criterion. 
In order to validate the derived criterion, the classification can be applied to other 

25 data sets. The data set used to derive the discriminant criterion is called the training 
or calibration data set. 

The discriminant criterion (function(s) or algorithm), is determined by a measure of 
generalized squared distance. It can be based on the pooled co-variance matrix 
30 yielding a linear function. Either Mahalanobis or Euclidean distance can be used to 
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For the development of a discriminant algorithm, data of a group of subjects of an 
observational liver fibrosis of study were analyzed. Liver fibrosis scoring systems 
under view were 
5 - the Scheuer Score (0-4), 

- the Modified Ishak Score (HAI) A - Interface Hepatitis (0-4), 

- the Modified Ishak Score (HAI) B - Confluent Necrosis (0-6), 

- the Modified Ishak Score (HAI) C - Spotty Necrosis (0-4), 

- the Modified Ishak Score (HAI) D - Portal Inflammation (CM), 
10 - the Modified HAI Score (Ishak Score) (0-6). 

Applying a stepwise discriminant analysis, for example the following functions of 
serum parameters showed to have major impact on the corresponding scoring type. 
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A corresponding discriminant analysis yielded the linear discriminating functions 
which can be used for calculation and prediction of biopsy score. The algorithms can 
be applied to every known scoring system (e.g. Scheuer Score, Ishak Score, Netavir 
Score, Ludwig Score, HAI Score). 

5 

Algorithms can be used to predict the biopsy score of a patient (e.g. score 0, 1, 2, 3, 
...) or to predict a group of scores (category) a patient belongs to (e.g. mild fibrosis; 
score 0 to 1). 

1 0 Discriminating functions used includes combinations of markers from the list of N- 
terminal procollagen HI propeptide (FIIINP), Collagen IV, Collagen VI, Tenascin, 
Laminin, Hyaluronan, MMP-2, TIMP-1 and MMP-9/TEMP-1 complex and also 
factors between -1000 and +1000. 

15 Different scores need different algorithm form the list of markers and factors. 



SUBSTITUTE SHEET (RULE 26) 



WO 01/86304 



PCT/EP01/04696 



10 



Examples 



Example 1 



5 



Algorithms for Scheuer Score 



The following algorithms 1, 2 and 3 were calculated by coirelating biopsies assessed by the 
Scheuer scoring system and serum marker concentrations of a group of patients with liver 
diseases: 



[0] : - 1 08 . 86 1 +0.283 *LOG(COL_VI/HYAL)- 1.050* LOG(HYAL/LAM)+3 5 .372*LOG(TIMP 1 ) 

[1] : -114.231+0J95*LOG(COLJ/I^ 

[2] : -120.649-0.998*LOG(COL^^ 

[3] : -123.672-1.281*LOG(COL_V^^ 

[4] : -133.207-2. 1S6*L0G(C0L_VI/HYALH^ 



[0] : -75. 1 8797+23 .04542*LOG(TIMP1)-0.583641 *LOG(COL_VI/HYAL)-0. 140956*LOG(HYAL/LAM) 

[1] : -76J526+23.15S95*LOG(TIMP1)-0.963402*LOG(^ 

[2] : -78.62662+23 32 16 1 *LOG(TIMP 1 y 1 .227332*LOG(COL_VI/HYAL)-0.067969*LOG(HYAL/LAM) 

[3] : -83.09285+23.64493*LOG(TIMP1>2.18M 

[4] : -93.89732+24.86246*LOG(TINtfl)-2.841299*LOG<ro^ 



0 



Algorithm 1 : 



Algorithm 2: 



5 
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Algorithm 3: 

-95J966H17.66025*LOG(HYAL)-0.S20836*LO 
^ ' 17.79663*LOG(COL - WnMPl )-14.96754*LOG(HYAIVMMP2)-0.279356*LOG(L^^ 

-95.84457-17.62365*LOG(HY^ 
fl] ' 18.0407*LCK3(COLjm^ 

-99 .1 3575+ 1 7 J6656*LOG(HYAL)-0.97873 1 *LOG(COLJV)-0. 1 2995*LOG(COL_WPIIINP> 
1 8.69948*LOG(Cmj/imMP^^^ 

-l(M.4554+1838886*LCKj(HYAL)-0^ 

[3] : 

18.70409*LOG(COLJ/I/TI^^ 

-U9.88S7+20J4719nX>CKHYAL)+0.959792^ 
f41 " iS.69873n£H5<^ 



The algorithms were used to predict biopsy scores of a separate group of patients. The 
calculated scores were compared with scores determined by a single pathologist (case B), 
with a consensus score of 3 pathologists (case C) and with the range covered by all 
pathologists (case A). Kappa values, negative predictive values (NPV) for score 0-1, 
positive predictive values (PPV) for score 2-4, sensitivities and specificities have also been 
calculated. 
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Example 2 

Algorithms for Ishak Score 

5 The following algorithms 1, 2 and 3 were calculated by correlating biopsies assessed 
by the Ishak scoring system and serum marker concentrations of a group of patients 
with liver diseases: 

Algorithm 1 : 

[0] : -107.752-0.347*LOG(COL_WHYALV1 .493*LOG(HYAL/LAM)+34.879*LOG(TIMPl) 

[1] : -1 12.550-0301 *LOG(COL_V^ 

[2] : -1 14.626-0.760*LOG(COL_VI/HYAL)-1 .270*LOG(HYAIj^AM)+35.819*LOG(TIMP1) 

[3] : - 1 2 1 .339-2.065*LOG(COL_ WHYAL)-2.9 1 0*LOG(HYAl/LAM)+3 6.593 *LOG(TIMP 1 ) 

[4] : -1 1 9.289-1. 009*LOG(COL_VI/HYAL)-1 .271*LOG(HYAL/LAM)+36.449*LOG(TIMPl) 

[5] : -125.55 l-2.966*LOG(COLJ/I/HYA^ 

[6] : -133.055-3.256*LOG(COLJ/I/HYA^ 

0 

Algorithm 2: 

[0] : -75.94035+23 .20826*LOG(TJMP1)-0.91 1 827*LOG(COL_\O/HYAL)-0.295297*LOG(HYAL/LAN 

[ 1 ] : -76.0885+23 . 14058*LOG(TIMP1 )- 1 .22 1 5 11 *LOG(COLJWHYAL)-0. 1 55608*LOG(HYAIVLAM; 

[2] : -80.17664+23.6506*LOG(TIMP1>1.41651*LO^ 

[3] : -79.12945+23.42277*LOG(TIMPlVl.582733*LOG(COL_ViyHYAL)-0.175959*LOG(HYAL/LAN 

[4] : -83.246 17+23.7777*LOG(TIMPl)-2 J 74834*L^^ 

[5] : -89.60186+24.2615*LOG(TlMPl)O.237993*LOG(COL_VUHYAL)-0.914309*LOG(HYAL/LAM 

[6] : -95.5774+25.11333*LOG<TlMPl)-3.293235*LOG(COL_VI/HYAL)^.347014*L^ 



SUBSTITUTE SHEET (RULE 26) 



WO 01/86304 




PCT/EPO 1/04696 



Algorithm 3: 

- 1 00. 64524 1 7 .1 88 1 3 *LOG(HYAL)+l 5.2046 1 *LOG(COL _IV/HYAL)+0.5 1 5498*LOG(COL_WPIIINP) 
+3309452*LOG(LAM>15.47806*LOG(C^^ 

-98.87092+17.18161*LOG(HYAL)+14^ 
4<3.067209*LOG(LAM>14.74001*LOG(C^^ 

404.S869+17J8543*LOG(HYAL^ 
+3. 1 75207*LOG(LAM)-1 5.5 6044*LOG(COL_rW^^ 

-102.8131+n322SrLOG(HYAU+14.69307nX>G(TO^ 
+2.822227*LOG(LAM)-I5.15272*LOG(COLJV^ 

-109.2574+IS.44309*LOG(HYAL)+I5.53464^^ 

+2.957S47*LOG(LAM)-15.02773*LOG(COL_IV/MMP2>1 8.591 38*LOG(COLJ/IyTIMPl) 

-116.8556+19.00778*LOG(HYAL)4-15.47539*L^^ 
+3.995456*LOG(LAM)-15.54302nX>G(CO^^ 

- 1 27.2084+2 1 .66093 *LOG(HYAL)+ 1 7.77795 *LOG(COL JV/HYAL)-0.63 1 902*LOG(COL_VI/PIirNP) 
+3.589129*LOG(LAM)-16.1393*LOG(COLJV/^^ 



The algorithms were used to predict biopsy scores of a separate group of patients. 
The calculated scores were compared with scores determined by a single pathologist 
(case B), with a consensus score of 3 pathologists (case C) and with the range 
covered by all pathologists (case A). Kappa values, negative predictive values (NPV) 
for score 0-2, positive predictive values (PPV) for score 3-6, sensitivities and 
specificities have also been calculated. 
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Example 3 

Receiver Operating Characteristic (ROC) Curves for Scheuer Score 

5 Grouping the patients into categories no/mild fibrosis (score 0-1) and 
moderate/severe fibrosis (score 2-4) for the Scheuer score and calculating algorithms 
for the dichotomous outcome gave the following results: 

Algorithm 4: 
10 LOGIT = 

7Jiyy//:>>-0.67952658LOG(Tn^^^ 



SUBSTITUTE SHEET (RULE 26) 



WO 01/86304 




PCT/EP01/04696 



Algorithm 5: 
LOGIT = 

8.6908419^.76944684*LOG(HYAL)-0.47836706*LO 
+0.74453459*LOG(COL_VimMPl)+0.05605262*LOG(HYAIVMMP2)-0^ 

5 

The algorithms were used to calculate receiver operating characteristic curves for the 
categories no/mild fibrosis (score 0-1) and moderate/severe fibrosis (score 2-4) for 
the Scheuer score. The calculated scores were compared with scores determined by a 
single pathologist (case B), with a consensus score of 3 pathologists (case C) and 
10 with the range covered by all pathologists (case A). Area under curve (AUC) values 
have been calculated. 

Algorithm 4 Algorithm 5 

CAB CAB 
15 AUC 0.759 0.899 0.759 0.746 0.871 0.756 

N 295 295 569 291 291 562 

Example 4 

20 Receiver Operating Characteristic (ROC) Curves for Ishak Score 

Grouping the patients into categories no/mild fibrosis (score 0-2) and 
moderate/severe fibrosis (score 3-6) for the Ishak score and calculating algorithms 
for the dichotomous outcome gave the following results: 



25 



Algorithm 4: 
LOGIT = 

7.22920269-0.68033581*LOG(TINm)+l. 043007^ 
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Algorithm 5: 
LOGIT = 

8.92321 33 l-1.28340678*LOG(HYAL)-0.543505S3*LOG(COLJV/tTk r AL)+ 
0.47836792*LOG(COL_VI/PIIINP)+0.02076678*LOG(IAM)+0.07719237*LOG( 
5 + 

0.76 1 9467 1 *LOG(COL_VLTIMP 1 ) 

The algorithms were used to calculate receiver operating characteristic curves for the 
categories no/mild fibrosis (score 0-2) and moderate/severe fibrosis (score 3-6) for 
10 the Ishak score. The calculated scores were compared with scores determined by a 
single pathologist (case B), with a consensus score of 3 pathologists (case C) and 
with the range covered by all pathologists (case A). Area under curve (AUC) values 
have been calculated. 



15 Algorithm 4 Algorithms 

CAB CAB 

AUC 0.763 0.887 0.763 0.751 0.861 0.757 

N 295 295 570 292 292 564 
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Claims 



1. 

5 

2. 

10 

3. 

15 4. 
5. 

20 

6. 

25 7. 
8. 

30 



A method for diagnosing liver fibrosis wherein two or more diagnostic 
markers are measured in a body fluid and the measurements are combined by 
mathematical algorithms. 

A method according to claim 1 wherein the algorithms are characterized in a 
way that the diagnostic markers are selected from the group of N-terminal 
procollagen m propeptide (PIIINP), Collagen IV, Collagen VI, Tenascin, 
Laminin, Hyaluronan, MMP-2, TIMP-1 and MMP-9/TIMP-1 complex. 

A method according to claim 1 wherein body fluid is blood, serum, plasma or 
urin. 

A method according to claim 1 and 2 wherein the algorithms can be used to 
support, predict or substitute the histological score of a liver biopsy. 

A method according claim 4 wherein the algorithms can be adjuted to match 
known scoring system (e.g. Scheuer score, Ishak score, HAI score, Ludwig 
score, Metavir score). 

A method according to claim 1 and 2 wherein the algorithms can be used to 
categorize patients into groups of scores. 

A method according to claim 4 and 6 wherein treatment decisions can be 
supported by the calculated score or the calculated score group. 

A method according to claim 4 and 6 wherein clinical drug trials for liver 
diseases including dose-finding studies can be supported by the calculated 
score or the calculated score group. 
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9. A method according to claim 4 and 6 wherein decisions whether or not a 
biopsy should be taken can be supported by the calculated score or the 
calculated score group. 

10. A method according claim 6 wherein patients can be classified as suffering 
from no/mild or moderate/severe liver fibrosis. 
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